A possible role for melanocortin peptides in longitudinal growth.
Clinical and in vitro data suggest a link between the elevation of the melanocortin peptide, ACTH, and longitudinal growth. Overproduction of ACTH in familial glucocorticoid deficiency (FGD) is associated with increased growth and ACTH increases the differentiation of chondrocytes along the endochondral pathway in vitro. Using the leptin-deficient obese (ob/ob) mouse along with lean control littermates (n = 9-10), we investigated the effects of adrenalectomy (ADX)-induced elevated ACTH with and without peripheral administration of the MC3-R-specific agonist, gamma2-melanocyte stimulating hormone (gamma2-MSH), on longitudinal growth. Naso-anal and tibial growth were measured together with growth plate parameters; both total and zonal heights together with the proliferative index. Data were analyzed using two-way ANOVA with post hoc comparisons made using the Bonferroni correction. ADX significantly increased naso-anal length in lean mice and ADX plus gamma2-MSH administration significantly increased naso-anal length above ADX alone in ob/ob mice. gamma2-MSH administration to ADX lean and ob/ob mice significantly increased tibial length. In ob/ob mice, these changes occurred in the context of reduced food intake. Analysis of total and zonal growth plate heights suggest an increase in hypertrophic differentiation and an overall increase in growth plate turnover in ADX lean and ob/ob mice. These in vivo data show that ADX enhances linear growth and the results of gamma2-MSH treatment suggest that the melanocortin system plays a role in linear growth.